may be the possible cause of duplicated parts.' In either case, during subsequent development, internal rearrangements of cells and tissues must support the vital processes of the extra parts, and interesting aspects of regulation are seen in the present specimen.
In the calf examined here, parts of the circulatory and skeletal systems successfully accommodated to support the duplicated heads, while at the same time, the gross defects in the digestive and respiratory systems (which were functionally provided by the placenta in utero) would not have supported extra-uterine life.
The circulatory system of the developing mammal begins with a symmetrical arrangement which becomes asymmetrical during fetal development. Systemic blood is shunted to enter only the right atrium of the heart, and leaves from the left ventricle. The embryonic symmetry of the circulatory system and elements of the paired cardiac primordia remained in the present specimen, and became altered to supply the vital needs of each head and neck. It appears that the cardiac primordia were influenced to form separate half-hearts, joined in the atrial region, and that only in the ventricle from the left primordium were the cells of the endocardia1 cushion able to form even an incomplete septum internally.
Each head was supplied with blood via right and left carotid arteries, and drained via jugular veins, albeit proximal connections were not typical of a normal animal. Further developmental regulation was seen at the level of the clearly anomalous two aortic arches so that each of the forelimbs was supplied in normal fashion with a subclavian artery. The double aortic arches probably arose from the normally paired embryonic fourth visceral arches, with the abnormal retention of the right arch of the pair.
G. L. WATSON and M. G. EVANS
Listeriosis is described in a Chinchilla rabbit from a local rabbitry. The gross and microscopic lesions were characteristic of, but not diagnostic for, a number of disease entities of rabbits. In this rabbit, lesions included necrosis of the liver, uterus, and adrenal gland. The gross and microscopic morphological lesions were supported by isolation of the causative organism.
A one-year-old female Chinchilla rabbit, within a few days of kindling, was presented with a history of sudden onset of a bloody vaginal discharge with subsequent death within 24 hours. No fetuses had been passed. The rabbit was one of 25 adult and 25 young rabbits from a small local rabbitry. The rabbits were fed Purina Chow@ (Ralston Purina Co., St. Louis, MO) with supplemental second-cutting alfalfa hay of an unknown source. No other rabbits were affected. There was no apparent human involvement.
Grossly, the liver had diffusely scattered miliary white foci which, on cut surface, extended into the parenchyma. The uterus was darkened with multiple serosal ecchymotic hemorrhages, and contained placentomes and fetuses in various stages of decomposition. There were no other gross lesions.
Fecal examination yielded no helminth ova or coccidia oocysts. The liver selenium level was I .087 pg/g of dry weight (normal: 1.2 pg/g of dry weight). Escherichia coli was isolated from the small intestine and uterus. Listeria monocytogenes was isolated from the liver, lung, and uterus.
Histologically, significant changes were present in the liver, uterus, and adrenal gland. The liver had variably sized, randomly distributed foci of intense hepatocellular necrosis ( fig.  1 ) infiltrated by principally heterophilic inflammatory cells. Irregular centrolobular zones of coagulation necrosis characterized by hepatocellular hypereosinophilia with little, if any, cellular infiltration were also present. The uterus had a diffuse and focally severe necrotizing metritis ( fig. 2 ) that was most intense endometrially, but also extended transmurally to involve the muscular layers and serosal surfaces. Necrotic areas were infiltrated by both degenerate and non-degenerate heterophils and extended into the endometrial glands, with extensive cellular and proteinaceous debris. The placentation sites had a similar inflammatory response, but the fetuses were not directly involved. The adrenal cortex had variably sized multiple foci of necrosis, infiltrated by heterophils within the zona fasciculata-reticularis, and adjacent to the adrenal medulla. Both colonies and individual bacterial organisms were present at the periphery and within the zones of necrosis Microscopic examination of Warthin-Starry stained tissues that were done in an attempt to identify the filamentous intracytoplasmic bacterial agent of Tyzzer's disease, Bacillus pififormis, were negative. The stains revealed the bacterial organism to be a short, rod-shaped bacterium (inset, fig. 3 ).
( fig. 3 ).
Gram stains revealed the agent to be a short gram-positive rod that was readily demonstrated in sections of the liver, uterus, and the adrenal gland, both within and adjacent to the zones of necrosis. There were no gram-negative organisms demonstrable within these tissues.
Sections of the brain, heart, spleen, lung, and kidney were within the limits of normal. There was no significant inflammatory component within the lung in spite of isolation of the organism.
Listenosis must be considered etiologically in any disease of rabbits which presents with similar diffuse miliary gross liver lesions. Other principal entities in the differential diagnosis should include biliary coccidiosis, Tyzzer's disease, tularemia, salmonellosis, and cysticercosis. Sudden death is a common sequel to listeriosis and Tyzzer's disease and may also be seen with septicemic salmonellosis. Tularemia is principally a disease of wild rabbits and generally an incidental finding while field-dressing game. It has not, to the best of our knowledge, ever been reported in a domestic rabbit. Tyzzer's disease can be ruled out histologically through the use of special stains, such as the Warthin-Starry stain. Cysticercosis could be ruled out histologically as well. Hepatic coccidiosis could be diagnosed by fecal and histologic examinations. Tularemia and salmonellosis could be ruled out by bacterial isolation. Concomitant typhilitis, commonly seen in Tyzzer's disease and which could be seen in salmonellosis, was not present in this rabbit. other species affected include poultry, fish, crustaceans, ticks, and man.' The organism is a short, motile, gram-positive, non-sporeforming rod. It is a facultative anaerobe, produces catalase, grows over a wide temperature range, and is mildly beta-hemolytic. Most isolations are made on conventional media. The most practical laboratory tests for differentiation and identification are the gram-stain morphology from broth culture, motility, and catalase activity.'~ 3. 7 The suspected route of infection is oral, and the organisms have the ability to penetrate epithelial cells where phagocytosis and transport by macrophages is thought to result in the septicemic process. 6 The disease has been reproduced in rabbits by both conjunctival4 and oral route^.^ The onset of disease is felt to be stress-related although the actual pathogenesis is poorly understood. In contrast to central nervous system disease in ruminants, listeria, when septicemic, is readily cultured from the involved tissues. In the rabbit, the organism rarely produces any central nervous system lesions.' The metritis seen in this rabbit, in conjunction with the other lesions, is rather unique to listeriosis which appears to have a predilection for the gravid uterus. The organism is a proven cause of abortion.
Listeriosis occurs as a sporadic septicemic process in rabbits,2 other small laboratory animals, and chinchillas, but
